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E. I 


PREFAG 


Ik most high, schools the course 
finished by the end of the second 3 
most students have forgotten man} 
thorough review is necessary in ord€ 
dates for the entrance examinations 
the freshman year in college, hec 
schools are devoting at least two per 
senior year to a review of algebra. 

For such a review the regular text 


The definitions given i: 
reviewed as occasion arises 
can be profitably employed 
the part of the Outline thal 
the example, or the formuh 

The whole scheme of tin 
of problems represent a da} 
apply to the Outlines or tin 
covered more rapidly. By ' 
omissions indicated in the r 
algebra can be readily cov 
thirty-two lessons, thus lei 
eighteen weeks, of two per: 

If a brief course is des 
(pp. 31 to 35, 50 to 52), m 
the book, and the College 
omitted without marring tl 
ness of the review. 


CONTENTS 


Outline of Elementary and Intermediat 
Oudkh of Operations, Evaluation, Tare 
Special Rules of Multiplication and I) 

Oases in Factoring. 

Factoring ..... • 

Highest Common Factor and Lowest Co 

Fractions. 

Complex Fractions and Fractional Equ 
Simultaneous Equations and Involution 
Square Root ...... 

Theory of Exponents .... 

Radicals.. . 

Miscellaneous Examples, Algebra to Q 





rTLINE OF ELEMENT 
INTERMEDIATE A 

Factors ; coefficient; exponent; 
term ; algebraic sum; similar term 
mogeneous expression ; linear equat 
equation; root of an expression; 
ditional e(]uation; prime quantity 
mon factor (II. C. R); lowest con 
(L. C. M.) ; involution ; evolutioi 
I number; real number ; rational; si 
binomial surd ; j)ure (puulratic e<]ii 
quadratic equation ; equation in 
form; simultaneous linear equati 
neons quadratic, equations; discri 


5. Product of two bi 

ing terms are sin 

(3x + 2 

6. Square of a polyno 

f TH- 

S-pedal \ 

Rules for 

Multiplication T. Sum of two cubes, 
and Division 

{continued) 8. Difference of two c 

x — % 

9. Sum or difference 
x 1 + y 1 a) 5 
x + y ? x 

r 1. Common monomial 
mx 4- my - 
2. Trinomial that is a 
x? ± 2a 


Cases in 
Factoring 
( continued) 


H. C.F. 
and 

L.C.M. 


Fractions 


' 6. Sum or difference of 
f two cubes. See 
\ two like powers. 

7. Common polynomial: 

ftp ft-ftq ~ 2 mp • 

= + q) — 2 m(p 

8. Factor Theorem. 

oft ft- 17 x — 1 

a 2 + 2 d - 3 = (a + 3)(a 
a 2 +7a+ 12= (a+ 3) (a 
(ft ft- 27 a = a(a -f- 3)(a 2 - 
H. C. Jb\ = a + 3. 

L. C.M. = (a + 3) (a — 1) 
' Reduction to lowest tern 
Reduction of a mixed ■ 
fraction. 

Reduction of an improj 
number. 

Addition and subtractior 


Evolution 


Theory of 
Exponents 


Law of signs. 
Evolution of m< 
Square root of i 
Square root of i 


Optional 


Cut) 

Cub 


Proofs : ct m • ct n 
■\/aF l 


( f: 

Meaning of < z> 
(n 

1 

1 


Multiplication and di¬ 
vision of radicals 


Radicals 

(continued) 


f Monon 
Rationalization i Binom 
Trinon 


Square root of a binonii; 
Radical equations. Aim 
I extraneous roots. 


fPure. x 2 = a. 

\ Affected, ax 2 + bx -f- < 


Co 


Methods of solving ^ 


[Fa 

Equations in the quadra 


Cask L 


One o 
The (! 


Case II. 


Both 

the 


Cask III. 


Any 

j- 2 - 

/ 2 J 


Simultaneous 

Quadratics 


Cask IV. 


' Both 
me 
oik 
oth 


Ratio and 
Proportion 


Proportionals { third, 

[ fourth. 


f 1. Product of 
of extrem 

2. If the pro 

equals th< 
numbers, 

3. Alternation 

Theorems 4 Version. 

! 5. Compositioi 

6. Division. 

7. Compositioi 

8. In a series < 

of the air 
of the co: 
cedent, et 
Special method of proving 


portion. Let 


A REVIEW OF 


ORDER OF OPERATIONS, EVAL1 


Order of operations: 

First of all, raising to a power ? 
Next, multiplication and divisio 
Last of all, addition and subtra< 

Find the value of: 

1. 5- 2 2 - V25-^5+2 2 .8-4- 

2. 3 x 6 ^? -2VlOO^-5 4-4-2 

2i 


,2-/,^ 3. 9.2-J-6 + 3 —2-4 2 -i- \/8 —4 
Evaluate: 


q 4 — a 3 -f- b z cVa + a 3 bc ^ a 


4 . 


■\/a 2 b 2 


abc 


SPECIAL RULES OF MULTIPLI 

Give results by inspection : 

1 . (0 + 1 &) 2 . 9 



3. (2 v + 3 w)(2 v — 3 to). 

4 . (x-\-3ts)(x— 7 ts). 11 

5. (2 Z + 3 g)(4: l — 11 g). 

12 

e. ( a 2» + a _ d y. 

V ) 13 

7 _ a? + 8 to 3 . 14 

a: + 2 to 

8 15 
y — 3 fc m 

16. Qc® + l)(ft 10 +1)(& 8 + l)(ft 4 + 1 


CASES m 


The number of terms in 
clue to the possible eases uiuh 
ing the test for each and dim 
one, the right case is readily 
terms in the expression and 
of the Cases in Factoring are 
vitally important part of algo 

Case I. A common monon 
ber of terms. 

5 cx - 


Case II. A trinomial tin 
terms. 


UK u jl 


c 4 + chi 2 + d 4 — c 

Case IY. A trinomial of the form 
ot/ -}— oo — 30 — 

Case Y. A trinomial of the fc 
terms. 

20 a? 2 + 7 a? - 

Case YI. A. The sum or differe - 
terms. 

x 3 -f- y 3 = (cc i 

X Z _ yZ __ 


B. The sum or differe 
Two terms. 


Review the Cases i 
pages) and write out t] 

1. 8 a 13 -f- am 12 . 

2. x 7 + y 7 . 

3. 4;X 2 + llx-3. 

4 . + + 

5. — cc 2 -j- 2 & — 1 + a; 4 

6. a; 16 — y 16 . (Five fa< 

7. (x + iy-5x-29. 

8. ot 4 + x 2 y 2 -j- y 4 . 

9. a! 4 —lla; 2 + l. 

10. x 2m + 2 + —. 

£C 2ot 

21. gt — gk + gl 2 

22. (m — w) (2 a 2 



HIGHEST COMMON FACTOR A! 

MULTIPL3 

Define H.C.F. and L.C.M. 

Find by factoring the H.C.F. and 

1. 3.sc 2 — 3 x, 5. 

12 x 2 (x 2 — 1), 

18 a^a? -1). 


2. (a?-l)(cc 2 + 5a; + 6.), 6. 

(a; 2 + 3 a;) (x 2 — x — (>). 

(Harvard.) 


3. a?-y 2 , 

£C 2 + y 2 , 7. 

CC 3 + ?/ 3 , 

X 6 + 

x G — y { \ 

(College Entrance Board.) 

4. a? 3 4- x 2 —2, 


8 . 



FRACTIC 


Define: fraction, terms of a fra 
Look up the law of xi/jns as it j 
for this, fractions in algebra are 
they are in arithmetic. 


1. Reduce to lowest terms : 


00 


32 

24’ 


0) 


- X C) 


(0 


(fM“ 
(a 4 


2. Reduce to a mixed express 

3 . Reduce to an improper fra< 
(a) 45-J*; ( V ) 9ft qt.; (c) - 

Add : 

4 . + £ + + & 5 * : 

6 . 1 |_L 

x(x — a) (a — b) a(a — x)( 

M ultiply: 

7 . 75 x H X ik- 




COMPLEX FRACTIONS AND FRi 

Define a complex fraction. 
Simplify: 


1. 


M 

7 5 


2 - 


3 4 


2 . 


2-M 

2 3 


+ 


4 . 


6 2 


& 2 - 


cb 


(Harvard.) 


c 

Ct b 


5. If m 


m 


+ 


1 2 
a+ l’ U « + 2’ 

n • 




+ : 


1 — m 1 — n 1 —p 


6. Simplify the expression 


boicol 



FRACTION 


1. Solve for each letter in 

2. Solve and check : 

5aj + 2 /.* _3.r - 1 

3 V 3 

3. Solve and check: 



4 . Solve (after looking tip 

3 % — 1 4 .« - 7 _ x 

~ 3 (T" + ’ ir> "'4 

5. Solve by the special sin 

a? — 2 oj - 3 x -- 4 


6. At what time between 
watch (a) opposite each oth 
gether ? 

Work out ((t) and state tin 



SIMULTANEOUS EQUATIOl 

Note. Up to this point each topic presented 1 
stent the preceding topics. For example, factorii 
lies of multiplication and division; Ii. C. F. and I 
lg; addition and subtraction of fractions and fracti 
C. F. and L. C. M., etc. From this point on, how 
nee is not so marked, and miscellaneous example* 
lready covered will be given very frequently in 01 
ibject fresh in mind. 


1. Solve by three methods — addition and 


ution, and comparison: 
Solve and check: 


5 a; + y = 11, 
3 x + 2y = 1. 


f r — s 


2 . 


12^-11^== 6 +12 c, 
Ri -f- 1$2 2 b -f- c. 


3 . 


2 

r -f- s ~ 
_ 


4. One half of A’s marbles exceeds one 1 
ogether by 2 ; twice B’s marbles falls sh< 
ocrether bv 16: if C had four more marbl 


SIMULTANEOUS 

r 3 5 


1. Solve < 


Ax 

5 


32 / 

3 


8 a; 2y 


EQUATION! 


= 11 h 

= 10i. 


1 

in g 
the 
cles 


2. Solve 


' 1 _ 

_ 1 _ 

1 

X 

y 

z 

1 - 


1 

* y 

z 

X 

i- 

_ 1 _ 

_1 

_ z 


y 


3. Solve graphically and algebr 


4. Solve graphically and algebr 
Review : 

5. The squares of the numbers 

6. The cubes of the numbers fr 

7. The fourth powers of the nu 




SQUARE B 

Find the square root of: 

1. 1 + 16 m° — 40 m* + 10 ?i 


2 . 


6 a 


+ ~ +11 . 


3. Find the square root to thro 

4. Find the square root of 337 y 

5. Find the square root of 1822 

6. Find to four decimal places 


7. Add 


1 


( a ? — 1 ) 3 (1 — x ) 2 

8. Find the value of: , 


■\/<> r 4 • 12 


-2x3 


24 . 14 

9. Simplify [(a? 4* ?/) r, + (a? — ?/) r> ] 


THEORY OF 

Review the proofs, for posit! 
I. (f x a" = a ra+ '’. 

n m 

II. 2- = 
a" 

Iir. (0”')”= <f". 

To find the meaning of a fract 

Assume that Law I holds fo 
If so, a* * <ft • a 

Hence, aft is one of the three 

of « 2 - ’ «i 

4 4 4 

In the same way, a r> • • a•> 

Hence, eft is one of the Jive e< } 
of a 4 . ... a 

In the same way, in general, 
Hence, numerator of a 


THEORY OF EXPONI 


THEORY OF EXPONENTS 

Rules: 

To multiply quantities having the same 
To divide quantities having the same be 
To raise a quantity to a power , multiph 
To extract a root, divide the exponent q, 
of the root. 

1. Find the value of 3 2 — 5 x 4° + 

2. Find the value of + 9* — 2“ 

Give the value of each of the folio win 

3. f, 3° x 5, 3 x 5°, 3° x 5° 

4. Express 7° as some power of 7 do 

Simplify: 

5. 16i.2i.32J. 


(Change 1 


THEORY OF EXPO 

Solve for x: 

1. x* = 4. : 

Factor: 

3. — 9. 

A. ®* + 27. 

7. Find the TI.C.F. and L. 

a 2 + + a^b 2 — b 2 : 

8. Simplify the product of 

(ayx* 1 )^, (bxy- 2 )^, and 

9. Find the square root of: 

25 aV 3 - 10 afar* - 4 

nhn+2 .«»' 

10. Simplify 



RADICALS 


1. Review all definitions in Radicals, 
transforming and simplifying radicals. 
its simplest form ? 

. Simplify (to simplest form): ^ 

r .> 'll ***&& 1/2 


2 . 


2a 8 b 2 
b *2' 


(a + 6) 5 

3. Reduce to entire surds: 2V*2; 




6a 2 ' ' ‘ + 

4. Reduce to radicals of lower order < 
vV; vV; ^27 a 3 ; v'S! aV 


5. Reduce to radicals of the same deg 
V7 and ^11; -\/5~ and -\/3; ^7 and ■ 
-\Zc y , Ve% and f/c x . 

6. Which is greater, V3 or \/4 ? 


RADICALS (< 


The most important principle i 

ill _ 

(ab) n = a n b n . Hence ab=-\/a 

From this also = Vh 

Va 

Multiply : 

1. 2-tyi by 3^/6. 

2. V2 by a/3. 

5. V2 + V3 — V5 by V2 — a 


6 . 


Vp 2 — 4 g , 

2 ^ 2 J 2 


Divide: 

7. V27byV3. 

8. 4Vl8by5V32. 

11. 6Vl05 +18ViO — 45 Vl2 

12 . 10 ^ 18 - 4-^60 + 5 -^ 1^1 


MISCELLANEOUS EXAMPLES, 
TO QUADRATICS 

Results by inspection, examples 1-10. 


Divide: 

Multip! 

5 5 / 

ajir+yt* 

1 1 

5. 



2 . 

6. 

(JiT* 

x 3 — y* 

7. 

(,.2. + 

n m 2 + n 2 

Om ' t} * 

8. 

/" a -2 - 

m 3 4- n* \ 

4 a:-?/ 2 . 

9. 

(3 K* 

■\/x---\/y l 

10. 

(2,/?- 

Factor: 

11. c$ — 64. 

13. 


12. ^+ 27. 

14. 

3 p — 


Factor, using radicals instead of expom 





























































































































